Elevated nitric oxide synthase activity concurrent with antigen-induced airway hyperresponsiveness in rats.
To characterize the airway nitric oxide synthase (NOS) activities concurrent with airway hyperresponsiveness (AHR), a common feature of allergic asthma, the NOS activities of airway tissue homogenates from the antigen-induced AHR rats were determined by the ability of tissue homogenates to convert L-arginine to L-citrulline (Cit). A significantly higher level of total NOS activities was found in homogenates from the AHR rats (19.9 +/- 1.3 pmol Cit/min/mg protein) compared to those from sensitized control and normal control groups (9.8 +/- 1.2 and 8.8 +/- 1.2 pmol Cit/min/mg protein, respectively; P < .01). The nitrite concentration in bronchoalveolar lavage fluids, which indicates the in vivo generation of NO in airways, from the AHR rats (7.40 +/- 0.71 microM) was significantly greater than that from nonsensitized normal animals (1.45 +/- 1.12 microM, P < .01). Although the protein levels of endothelial (eNOS) and neuronal type NOS (nNOS) determined by immunoblotting were within normal levels, the amount of inducible NOS (iNOS) protein was markedly and significantly elevated in airway tissue homogenates from the AHR rats. Immunohistochemical staining of airway tissues with specific antibody against iNOS demonstrated a distinct localization of iNOS on epithelial cells and infiltrated inflammatory cells in the bronchi of the hyperresponsive rats, but only negligible staining of epithelia was observed in the nonsensitized normal group. No difference in constitutive NOS (eNOS and nNOS) localization was observed between groups. The present findings indicate that the NOS activities in airway tissues are elevated in antigen-induced AHR rats, which is mainly derived from the induction of iNOS in the airways. Downregulation of constitutive eNOS and nNOS is not found in this animal model of AHR.